Neuron-glial interactions involved in the regulation of glutamine synthetase.
Cocultures of rat cortical astrocytes with cerebellar granule cell neurons, but not a variety of other cell types tested, resulted in an induction of glutamine synthetase (GS) mRNA over the basal levels expressed in pure astrocyte cultures. This induction involved both contact- and noncontact-mediated events and may be a result of astroglial differentiation promoted by interactions with the primary neurons. Astrocytes grown in the presence of the granule neurons (but not the other cell types tested) exhibited a more complex, process-bearing morphology typical of more differentiated cells. In addition, glial cell proliferation was inhibited not only by the presence of live granule cells, but also by fixed neurons and neuronal membranes. Under the same experimental conditions, GS mRNA was increased (two- to threefold) compared with the expression observed in pure astrocyte cultures. Because of the role of GS in glutamate metabolism and the influence of the glutamatergic granule neurons on glial GS mRNA levels, the effect of exogenous glutamate was examined. The addition of 100 microM glutamate to the culture medium resulted in an increase in GS mRNA in the astrocyte cultures similar to that observed in the cocultures, where the addition of glutamate did not further increase GS mRNA levels. These results provide further evidence for the importance of neuron-glial interactions in the regulation of glial gene expression.